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LETTER OF TRANSMITTAL. 

U. S. DEPARTMENT OF AGRICULTURE, 

OFFICE OF EXPERIMENT STATIONS, 

Wasliington, D. C, December SI, 1894. 

SIR: I have tlie lionor to transmit liorewitli for publication as a Farmers' Bulletin 
an article on the feeding of farm animals, prepared under my direction by E. W. 
Allen, Ph. D., assistant director of this Office. In this article the attempt has been 
made to make a clear and concise explanation of the principles on which the suc- 
cessful feeding of farm animals is based. These principles have been established by 
feeding experiments and other investigations at experiment stations and similar 
institutions in Europe and America, combined with, observations of the practice of 
successful feeders. While the rations which may prox>erly be fed to farm animals 
will necessarily vary with the kinds of feeding stuffs available in différent regions 
and the cost of these materials at different times, a knowledge of the amount of food 
which animals require when fed for different purposes and the ways in which food 
materials should be combined to make suitable rations will enable tho feeder to 
secure tho most economical and profitablo results attainable under tho conditions 
existing in any given time and locality. The present bulletin has been confined to a 
statement of tho general principles of feeding with tho expectation that hereafter it 
may bo possible to discuss the application of these principles to different kinds of 
farm animals in other publications of this series. 

Respectfully, A. C. TRUE, 

Director. 
Hon. J. STERLING MORTON, 

Secrctarif of Agriculiure. 
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THE FEEDING OF FARM ANIMALS. 

PRINCIPLES  OF  FEEDING-. 

The feeding of farm animals, like tlie use of fertilizers for crops, rests 
upon well-defined principles. Our knowledge of these principles has 
been derived from the studies of the chemist and the animal physiolo- 
gist on the composition and functions of food and the way it is utilized 
after it is eaten. These studies have shown that the materials of the 
body are continually breaking down and being consumed, and that to 
keep the animal in a healthy and vigorous condition there must be a 
constant supply of new material. If this is lacking, or is insufficient, 
hunger and finally death result. To keep up this supply is one of the 
chief functions of food, but in addition to this the food maintains the 
heat of the body and at the same time furnishes the force or energy 
which enables the animal to move the muscles and do work and also to 
perform the necessary functions of the body. In furnishing heat and 
energy the food may be said to serve as fuel. If, in addition to repair- 
ing the wastes of the system and furnishing it with heat and energy, 
growth is to be made, as in the case of immature animals, or milk 
secreted, an additional supply of food is required. To supply food in 
the right proportion to meet the various requirements of the animal 
without a waste of food nutrients constitutes scientific feeding. It is 
by carefully studying the composition of feeding stuffs, the proportion 
in which they are digested by different animals and under different 
conditions, and the requirement of animals for the various food nutri* 
ents when at rest, at work, giving milk, producing wool, mutton, beef, 
pork, etc., that the principles of feeding have been worked out. In 
applying these principles in practice the cost of different feeding stuffs 
must be taken into account. 

COMPOSITION  OF  THE  ANIMAL  BODY. 

The animal body is made up mainly of four classes of substances— 
water, ash or mineral ingredients, fat, and nitrogenous matters. The 
proportion in which these four classes of substances occur depends upon 
the age of the animal, treatment, purpose for which it is kept, etc. 

Water constitutes from 40 to 60 per cent of the body and is an essen- 
tial part. From 2 to 5 per cent of the weight of the body is ash. This 
occurs mainly in the bones. The fat varies greatly with the condition 
of the animal, but seldom falls below 6 per cent or rises above 30 per 
cent.   The nitrogenous materials or protein includes all of the materials 
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containing nitrogen; all those outside this group are free from nitro- 
gen, or non-nitrogenous. The nitrogen referred to here is the same as 
that mentioned in connection with fertilizers, and is the element which 
constitutes about four-fifths of the atmosphere. It occurs in plants 
and animals in various compounds grouped under the general name of 
protein. Lean meat, white of the egg, and casein of milk (curd) are 
familiar forms of protein. The flesh, skin, bones, muscles, internal 
organs, brain, and nerves—in short, all of the working machinery of 
the body—are composed very largely of protein. The albuminoids are 
a class of compounds included under protein. 

COMPOSITION  OF FEEDING STUFFS. 

The food of herbivorous animals contains the same four groups of 
substances found in the body, viz, water, ash, protein (nitrogenous 
materials), and fat; and in addition to these a class of materials called 
carbohydrates, defined below. 

Water.—However dry a feeding stuff may appear to be—whether hay, 
coarse fodder, grain, or meal—it always contains a considerable amount 
of water which can be driven out by heat. The amount may be only 
from 8 to 15 pounds per 100 pounds of material, as in hay, straw, or 
grain, but in corn fodder and silage it amounts to nearly 80 pounds, and 
in some roots to 90 pounds. This water, although it may add to the 
palatability of a food, is of no more benefit to the animal than water 
which it drinks, and from which the chief supply is derived. For this 
reason, and because the proportion of water varies very widely, comi3ar- 
isons of different kinds of foods are usually made, on a dry or water- 
free basis which shows the percentage of food ingredients in the dry 
matter. 

Ash is what is left when the combustible part of a feeding stuff is 
burned away. It consists chiefly of lime, magnesia, potash, soda, iron, 
chlorine, and carbonic, sulphuric, and phosphoric acids, and is usea 
"largely in making bones. From the ash constituents of tbe food the 
animal selects those which it needs and the rest is voided in the manure. 
As a general rule rations composed of a variety of nutritious foods con- 
tain sufficient ash to supply the requirements of the body. Corn, how- 
ever, is poor in ash, and when fed extensively may need to have added 
to it additional ash material, as wood ashes, charcoal, or bone meal. 

Fat, or the materials dissolved from a feeding stuff by ether, includes, 
besides real fats, wax, the green coloring matter of plants, etc. For 
this reason the ether extract is usually designated crude fat. The fat 
of food is either stored up in the body as fat or burned to furnish heat 
and energy. 

Carbohydrates are usually divided into two groups, nitrogen-free 
extract, including starch, sugar, gums, and the like, and cellulose or 
fiber, the essential constituent of the walls of vegetable cells. Cot- 
ton fiber and wood pulp are nearly pure cellulose. Coarse fodders, like 
hay and straw, contain a large proportion of fiber, while most grains con- 
tain little fiber, but are rich in starch, sugar, etc. (nitrogen free extract). 
The carbohydrates form the largest part of all vegetable foods. They 
are not permanently stored up as such in the animal body, but are 
either stored up as fat or burned in the system to produce heat and 
energy.   They are one of the principal sources of animal fat. 



Protein (or nitrogenous materials) is the name of a group of mate- 
rials containing nitrogen. All other constituents of feeding stuiFs, the * 
ash, fat, and carbohydrates, are non-nitrogenous or free from nitrogen. 
Protein materials are often designated as " flesh formers," because they 
furnish the materials for the lean flesh ; but they also enter largely into 
the composition of blood, skin, muscles, tendons, nerves, hair, horns, 
wool, and the casein and albumen of milk, etc. For the formation or 
these materials protein is absolutely indispensable. No substances free 
from nitrogen can be worked over into protein, or fill the place of pro- 
tein. It is, then, absolutely necessary for an animal to be provided 
with a certain amount of protein in order to grow or maintain exist- 
ence. Under certain conditions it is believed protein may be a source 
of fat in the body; and finally it may be burned, like the carbohydrates 
and fat, yielding heat and energy. 

The sources of heat and energy in the animal, then, are the protein, 
fat, and carbohydrates of the food and the fat and protein of the body, 
for the fat and protein of the body may be burned like that in the 
food. The value of the fat for producing heat is nearly two and a half 
times that of carbohydrates or protein. The sources of fat in the body 
are the fat, carbohydrates, and, probably, the protein of the food: and 
the exclusive source of protein in the body is the protein in the food. 
These groupa of food materials are termed nutrients, as they furnish 
the nutriment of the body. 

The composition of feeding stuffs, or the proportion in which the 
nutrients occur, is determined by chemical analysis. A large number 
of analyses of American feeding stuffs have been made. These analyses 
have been compiled, and are summarized in the tables given at the end 
of this bulletin. These tables show the average composition of a large 
number of feeding stuffs in common use, together with the limits within 
which the composition has been found to vary. These maximum, min- 
mum, and average results are given for the foods as they are fed (green 
or dry). The carbohydrates have here been divided into the two groups 
mentioned above, viz, fiber and nitrogen-free extract, as they are 
determined separately. The sum of the two gives the total carbohy- 
drates. In the last column of these tables is stated the total number 
of analyses from which the average was obtained. The probable accu- 
racy of the average increases with the number of analyses on which it 
is based. 

These tables show how great are the differences in composition 
between different kind of feeding stuffs. Take the case of protein, for 
instance. In straw this varies from 3 to à per cent; in hay of grasses 
from 0 to 8 per cent; in hay of clovers, cowpeas, and the like from 12 
to 16 per cent; in grains from ICH to 12¿ per cent; and in by-products 
it reaches 33 per cent in linseed meal, 42 per cent in cotton-seed meal, 
and 47J per cent in peanut meal. Protein, like its counterpart, the 
nitrogen in fertilizers, is the most expensive element, and a consider- 
able amount of it is absolutely essential to growth. The tables will 
aid in the selection of the cheapest sources of food materials. 
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a bushel.   Farmers report getting all the way from 55 to 70 cents per 
bushel for wheat fed to pigs. 

In experiments at the Oregon Experiment Station 13J pounds of 
pork was made for each bushel of wheat. A mixture of equal weights 
of chopped wheat and oats gave a pound of pork for 4.8 pounds of 
food. At the South Dakota Station spring wheat of rather poor 
quality fed alone to pigs brought 55.8 cents per bushel when fed 
whole, and 58.4 cents when fed ground. On ground wheat 4.81 pounds 
and on whole wheat 4.91 pounds of wheat were eaten per pound of 
gain. The pork made on ground wheat was about the same quality 
as that made on corn and superior to that made on either whole wheat, 
field peas, or mixed food. The pigs had access to salt and hard-wood 
ashes at all times. The Wisconsin Station has fed wheat, corn, and a 
mixture of the two, ground, to hogs with good results, the mixture 
of corn and meal and ground wheat showing the best gains for the 
food eaten. 

In Canada Professor Eobertson found that frozen wheat fed to pigs, 
between 61 and 145 pounds in weight, gave an average increase of 15.46 
pounds per bushel. With heavier fattening hogs, from 9 to 11 pounds 
of gain was made per bushel of wheat. With pigs bringing 5 cents per 
pound, 73 cents per bushel was realized for the frozen wheat in the 
first case, and 43 cents in the last. He recemmends that when wheat 
is fed unground it be soaked for twenty-four hours. 

If care is exercised steers can be fed almost exclusively on wheat. 
In that case it should be rolled or crushed and fed with a little bran or 
on moistened cut hay. But here, as elsewhere, it is more advisable to 
feed wheat with some other grain. Fed ground and mixed with com 
it has given good results. The experimental farm at Manitoba reports 
a trial of feeding frozen wheat to 2-year-old steers. The wheat was 
cracked and fed with wheat straw or straw and turnips. The wheat 
was No. 3 quality, but it gave a return of 56 cents per bushel with 
beef at 4 cents. 

For horses wheat should be coarsely ground and fed on moistened 
hay, alone or with bran. 

For cows it is recommended to crush or coarsely grind wheat and 
feed it mixed with bran. A ration often recommended is 6 to 8 pounds 
of bran and 6 pounds of wheat. Such a ration, with coarse fodders, 
would give: 

Ration x^er cow daily. 

Dry 
matter. 

Digestible 
protein. 

Fnel 
value. 

10 pounds rowen hay (second cut) 
20 pounds silage  
6 pounds bran  
6 pounds wheat  

Total  
Standard ration  

PoundM. 
8.34 
4.18 
5.31 
5.37 

Pounds. 
0.72 
0.11 
0.72 
0.62 

Calories. 
9,604 
5,943 
6,668 
9,291 

23.20 
24.00 

2.17 
2.50 

31,50« 
29,588 
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The substitution of 1 pound of linseed meal for 1 pound of the wheat 
would bring this ration nearer the standard. Farmers have reported 
good results with a mixture of equal parts of bran and wheat. It gave 
good results at the Ontario Agricultural College, and better than wheat 
alone. If the coarse fodders mentioned above are not at hand, the ration 
may be varied by feeding 5 pounds of mixed hay? 10 pounds of dry 
corn fodder, the amounts of bran raid wheat mentioned above, and 2 
pounds of cotton-seed meal or 3 pounds of gluten meal. 

Low-grade wheat flour is often a cheaper cattle food than wheat. 
This flour contains the germ of the wheat, which malíes it turn dark 
colored, but also enriches it considerably. It should boused in much, 
the same way as ground or crushed wheat. 

With the present low price of wheat the farmer is advised to keep for 
feeding all wheat which will not bring the price of ßrst-elass grain, and 
sell only the first-quality wheat. If possible the wheat should be graded 
rather than sold at an inferior price. 

APPENDIX. 

In the following tables the composition of a large number of feeding 
Btuffs in common use is given from American sources, previous tables 
being revised for this purpose. Not only are the averages given but 
also the highest and lowest result found for each ingredient in the 
various materials. That is? in the case of the minimum and maximum, 
the figures given do not represent the results of single analyses, but 
are the highest and lowest results which have been found in the case 
of each ingredient. They are given to show the limits within which 
each ingredient has been found to vary. 

Composiiion of feeding stuffs. 

Water. Ash. 

Per ct. Per et. 
51.5 0.7 
90.8 1.8 
79.8 loi 

69.7 0.9 
83.7 1.7 
77.1 1.1 

59.5 0.6 
93.6 2.5 
79.0 1.2 

59.5 1.0 
80.7 2.2 
78.4 1.6 

69.3 0.8 
92.9 2.6 
79.1 l.g 

Pro- 
tein. Fiber. 

Nitrofen 
free 

extract. 
Fat. 

Num- 
ber of 
analy- 

GEBKN FODDEE. 

Com fodder :1 

Flint varieties- 
Minimum  
Maximum  
Average  

Flint varieties cut after kernels had 
glazed— 

Minimum  
Maximum  
Average  

Dent varieties— 
Minimum  
Maximum  
Average , 

Dent varieties cut after kernels had 
glazed— 

Minimum  
Maximum  
Average  

Sweet varieties- 
Minimum   
Maximum  
Average , 

Per ct. 
0.6 
4.0 
2.0 

1.5 
2.7 
2.1 

0.5 
3.8 
1.7 

1.0 
3.3 
2.0 

0.9 
2.7 
1.9 

Per ct. 
2.1 

11.4 
4.8 

3.0 
6.1 
4.3 

2.0 
11.0 
5.6 

5.4 
8.5 
6.7 

1.9 
8.5 
4.4 

Per ct. 
4.3 

36.3 
12.1 

10.0 
19.7 
14.Ô 

3.0 
27.0 
12.0 

11.6 
27.0 
U.5 

3.2 
19.4 
12.8 

Per ct. 
V. 0 
1.3 
0.7 ""Ü 

0.6 
1.3 
0.8 "Ü 
0.1 

0.Ô "68 

0.4 
1.6 
0.9  V 
0.1 
1.0 
•.6 21 

1 Com fodder is the entire plant, usually a thickly planted crop.   Com stoyer is what ig left after 
tike ears are harvested. 
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Composition of feeding stuffs—Coatinued. 

Water. Ash. Pro- 
tein. Fiber. 

Nitrogen- 
free 

extract. 
Fat. 

Num- 
ber of 
analy- 

ses. 

GREEN FODDER—continued. 

Com fodder—Continued. 
All varieties- 

Minimum   
Per ct. 

51.5 
93. 6 
79.3 

57.9 
71.3 
66.2 

74. 5 
77.4 
76.1 

74.4 
84.3 
76.6 

31.3 
78.6 
62.2 

51.5 
76.2 
66.3 

02. 3 
73.5 
69.6 

66.9 
77.3 
78.0 

67.6 
73.2 
69.9 

69.6 
76.6 
73.2 

47.0 
78.7 
61.6 

51.7 
82.5 
66.1 

62.7 
78.3 
71.1 

47.1 
91.8 
70,8 

72.3 
77.3 
7't.8 

78.4 
84.6 
80.9 

49.3 
82.0 
71.8 

65.6 
84.6 
79.6 

72.8 
93.1 
88.6 

Perct. 
0.6 
2.6 
1.2 

2.1 
4.4 
2.9 

0.6 
0.8 
0.7 

1.3 
2.4 
1.8 

1.5 
4.2 
2.6 

1.7 
2.9 
2.8 

1.6 
3.0 
2.0 

1.6 
2.9 
2.0 

1.6 
2.0 
1.8 

2.1 
2.8 
2.6 

1.4 
3.2 
2.1 

1.6 
4.8 
2.8 

1.9 
2.2 
1.7 

0.9 
4.0 
2.1 

1.9 
2.1 
2.0 

1.4 
2.0 
1.7 

1.8 
6.1 
2.7 

1.8 
5.8 
8.2 

1.2 
2.7 
1.7 

Per ct. 
0.5 
4.0 
1.8 

1.8 
2.4 
2.1 

0.4 
0.6 
0.6 

2.3 
3. 0 
2.6 

1.5 
6.1 
8.Î 

2.0 
4.3 
2.8 

1.7 
3.3 
2.4 

1.9 
4.1 
2.6 

1.8 
2.7 
2.4 

2.6 
3.8 
8.1 

1.3 
3.8 
8.1 

2.4 
7.2 
4.1 

2.8 
3.2 
8.1 

1.7 
7.1 
4.4 

3.6 
4.2 
8.9 

2.7 
3.5 
8.1 

3.5 
7.7 
4.8 

2.1 
8.6 
2.7 

1.5 
8.5 
2.4 

Per ct. 
1.9 

11.4 
5.0 

6.6 
12.5 
8.7 

6.7 
8.8 
7.8 

4.7 
14.9 
11.6 

7.1 
16.8 
11.2 

8.0 
15.7 
11.0 

9.2 
9.7 
9.4 

5.8 
11.1 
8.2 

10.2 
11.3 
10.8 

5.5 
7.5 
6.8 

5.1 
19.4 
11.8 

3.8 
14.8 
9.1 

7.6 
10.8 
9.2 

1.8 
14.7 
8.1 

5.3 
9.4 
7.4 

3.5 
6.3 
5.2 

2.5 
14.8 
7.4 

2.0 
7.8 
5.4 

1.7 
15.3 
4.8 

Per ct. 
3.0 

36.3 
12.2 

16.7 
22.2 
19.0 

14.2 
16.0 
14.9 

4.9 
12.4 
6.8 

10.8 
39.8 
19.8 

11.7 
21.9 
17.7 

13.0 
20.7 
16.8 

9.9 
16.6 
18.8 

12. 5 
15.7 
14.3 

11.5 
15.4 
18.3 

10.1 
28.6 
20.2 

6.5 
26.6 
17.6 

9.1 
20.1 
14.2 

3.5 
25.8 
18.6 

10.8 
11.5 
11.0 

7.0 
9.7 
8.4 

10.8 
11.5 
12.3 

8.9 
17.1 
8.6 

1.« 
12.9 
7.1 

Per ct. 
0.1 
1.6 
0.5 

1.0 
1.3 
1.1 

0.4 
O.fl 
0.6 

0.2 
0.7 
0.8 

0.4 
3.0 
1.4 

0.6 
1.1 
0.9 

0.6 
1.5 
0.9 

0.7 
1.3 
0.9 

0.7 
1.1 
0.8 

1.1 
1.6 
1.8 

0.6 
2.0 
1.2 

0.8 
1.9 
1.8 

e.5 
i.i 
#.7 

0.8 
1.8 
1.1 

e.6 
1.2 
0.9 

0.6 
0.8 
0.7 

0.« 
1.2 
l.t 

0.4 
1.8 
0.7 

0.2 
0.6 
0.4 

Maximum  
A. veríi<; o   ...... " Ï26 

Leaves and husks, cut green— 
Miniiuiim  
Maximmii    
A vera.u'ft  

Stripped stalks, cut green— 
Mm'ïnn,.}  

4 

Maxiinnm  
A verano   

Rye fodder: 
MMímum  

4 

Maxim inn 
AvOMií-'b  

Oat fodder: 
Minimum  

1 

Maximum  
Average  

Redton,   in hloom: 
Mi'iiiiiUP) ..                 

6 

Maxim uni  
Average   5 

Tall eat grass,2 in bloom: 
Minimum                         .                   
Maximuiu             -                
A vrera*'o                         8 

Orchard yrass, in bloom: 
Miiiinu.m  
Maximum  
A\ei\i-¿r,   

Meadow fescue, in bloom : 
4 

Average  4 
Italian rye grass, coming into bloom : 

Minimum  
Maximum                      

24 
Timothy,3 at different stages : 

Average  56 
Kentucky blue grass,4 at different stages: 

Average     18 
Hungarian grass: 

Minimum                       - ... 
Mii'iimum          

14 
Red clover, at different stages : 

Minimum                                    ... 
Maximum                          

48 
ALs'ke clover,5 in bloom: 

Minimum        .        
Maximum -  
Averajre  

Crimson clover: 
M inhn urn  

4 

3 
Alfalfa,0 at different stages : 

Minimum        ..     

Average  
Serradella, at different stages : 

28 

9 
Cowpea : 

Minimum      

Average  10 
1 Herd's grass of Pennsylvania. 
8 Meadow oat grass. 
»Herd's grass of New England and New York. 

4 June grass. 
* Swedish clover. 
•Lacera, 
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Composition of feeding stuffs—Continued. 

GREEN FODDER—continued. 
Soja bean : 

Minimum  
Maximum  
Average  

Horse bean : 
Average  

Flat pea (Lathyrus sylvestris) : 
Average  

Rape: 
AA-erago  

SILAGE. 
Com silage : 

Minimum  
Maximum  
Average  

Sorghum silage: 
Minimum  
Maximum  
Average  

Red clover silage : 
Minimum   
Maximum  
Average •-  

Soja bean silage: 
Average  

Oowpea vino silage : 
Average  

Field pea vine silage : 
Average  

Silage of mixture of cowpea vines and 
eojabean vines, average  

HAY AND BUY COAIîSE FODDER. 

Corn fodder,1 field cured: 
Minimum  
Maximum  
Average  

Com leaves, field cured : 
Minimum  
Maximum  
Average  

Corn husks, field cured : 
Minimum  
Maximum  
Average  

Corn stalks, field cured : 
Minim am  
Maximum  
Average  

Corn stover,2 field cured: 
Minimum  
Maximum  
Average  

Hay from : 
Redtop,3 cut at différent stages- 

Minimum  
Maximum  
Average  

Redtop, cut in bloom- 
Minimum  
Maximum  
Average  

Orchard grass— 
Minimum  
Maximum  
Average  

Timothy,4 all analyses— 
Minimum  
Maximum  
Average  

Timothy, cut in full bloom- 
Minimum   
Maximum  
Average  

Water. 

Per ct. 
G3.6 
81.5 
75.1 

84.2 

CG.7 

84.5 

62.4 
87.7 
79.1 

71.9 
78.0 
76.1 

C1.4 
78.6 
72.0 

74.2 

79.3 

50.1 

69.8 

22.! 
co.: 
42.! 

14. 
44. 
30. 

26.7 
76.6 
50.9 

51. 
78. 
68. 

15. 
57. 
40. 

28. 
13. 

7. 
28. 
16. 

Ash, 

Per ct. 
1.8 
5.1 
2.6 

1.2 

2.9 

2.0 

0.3 
3.3 
1.4 

0.8 
1.2 
1.1 

1.9 
3.0 
2.6 

2.8 

2.9 

3.5 

4.5 

1.5 
5.5 
2.7 

4.3 
7.4 
6.5 

0.8 
2.3 
1.8 

0.6 
2.0 
1.2 

1.7 
7.0 
3.4 

3.8 
7.0 
6,2 

4.9 

5.0 
7.9 
6.0 

2.5 
6.3 
4.4 

2.5 
6.0 
4.5 

Pro- 
tein. Fiber. 

Nitrogen- 
free 

extract. 

Per ci. 
2.2 
5.9 
4.0 

2.8 

8.7 

0.7 
3.6 
1.7 

0.6 
0.9 
0.8 

3.0 
5.9 
4.2 

4.1 

2.7 

5.9 

S.-8 

2.7 
6.9 
4.5 

4.5 
8.3 
6.0 

1.3 
3.2 
2.5 

1.2 
3.0 
1.9 

1.8 
8.3 
3.8 

5.9 
10.4 
7.9 

7.8 
10.4 
8.0 

6.6 
10.4 
8.1 

3.8 
9.8 
5.9 

5.0 
7.5 
6.0 

Per ct. 
4.8 
9.7 
6.7 

4.9 

7.9 

2.6 

3.0 
10.5 
6.0 

5.9 
6.8 
6.4 

5.1 
13.9 
8.4 

9.7 

6.0 

13.0 

9.5 

7.5 
24.7 
14.3 

17.4 
27.4 
21.4 

6.8 
23.6 
15.8 

16.8 
11.0 

14.1 
32.2 
19.7 

24.0 
31.8 
28.6 

24.0 
31.8 
29.9 

28.9 
38.3 
32.4 

22.2 
38.5 
29.0 

22.2 
37.1 
29.6 

Fat. 

Per ct. 
5.8 

16.0 
10.6 

6.5 

12.2 

8.4 

5.1 
24.2 
11.0 

13.8 
19.0 
15.3 

8.1 
14.3 
11.6 

6.0 

7.6 

26.0 

11.1 

20.6 
47.8 
34.7 

27.3 
41.4 
85.7 

14.3 
43.6 
28.3 

11.2 
20. 0 
17.0 

23.3 
53.3 
31.5 

44.8 
50.4 
47.5 

46.8 
47.8 
46.4 

32.9 
48.6 
41.0 

34.3 
58.5 
46.0 

34.4 
48.5 
41.9 

Perct. 
0.5 
1.6 
1.0 

0.4 9 

1.6 9 

0.5 9 

0.2 
2.0 
0.8 "lío 
0.1 
0.5 
0.3  6 

0.9 
1.6 
1.2 

...... 

2.2 1 

1.5 9 

1.6 1 

1.3 1 

0.6 
2.5 
1.8  35 

0.8 
2.2 
1.4  iî 
0.5 
1.0 
0.7 " ïé 
0.3 
1.0 
0.5 ** "ÏS 
0.7 
2.2 
1.1 "'"éo 

1.4 
3.2 
1.9  i 
1.5 
2.3 
2.1 """i 
1.7 
3.3 
2.6 ""ïà 
1.0 
4.0 
2.5 ""¿á 
2.0 
4.0 
8.0 "ïà 

1 Entire plant. 
8 "What is left after the ears are harvested. 

8 Herd's grass of Pennsylvania. 
♦Herd'» grass of New England and New York. 
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Composition of feeding stuffs—Continued. 

HAY AND DRY COARSE FODDEE—continued, 
Hay from : 

Timothy cut soon after bloom- 
Minimum  
Maximum  
Average  

Timothy cut when nearly ripe- 
Minimum   
Maximum  
Average  

Kentucky olue grasa— 
Minimum  
Maximum  
Average _ 

Cut when seed was in milk— 
Minimum  
Maximum  
Average  

-Cut when seed was ripe— 
Minimum  
Maximum  
Average  

Eungarian grass- 
Minimum   
Maximum  
Average  

Meadow fescue— 
Minimum  
Maximum  
Average  

Italian rye grass- 
Minimum   
Maximum  
Average  

Mixed grasses— 
Minimum  
Maximum  
Average  

Ko wen (mixed)1— 
Minimum  
Maximum  
Average  

Mixed grasses and clovers- 
Minimum  
Maximum  
Average  

Swamp hay— 
Minimum  
Maximum  
Average  

Salt marsh— 
Minimum  
Maximum  
Average ^  

Eed clover— 
Minimum  
Maximum  
Average  

Eed clover in bloom — 
Minimum  
Maximum  
Average  

Alaike clover— 
Minimum  
Maximum  
Average  

"White clover— 
Minimum  
Maximum  
Average  

Crimson clover— 
Minimum  
Maximum  
Average  

Japan clover— 
Average  

Yetch— 
Minimum •.  
Maximum  
Average  

Water. 

Per ct. 
7.8 

21.6 
14.2 

7.0 
22.7 
14.1 

14.3 
32.8 
21.2 

22.5 
26.5 
24.4 

23.7 
32.8 
27.8 

4.9 
9.5 
7.7 

7.4 
32.5 
20.0 

7.4 
9.3 
8.5 

6.5 
33.4 
15.3 

8.2 
24.4 
1G.6 

8.2 
15.9 
12.9 

7.8 
17.9 
11.6 

7.8 
18.6 
10.4 

6.0 
31.3 
15.3 

6.0 
31.3 
20.8 

5.3 
13.9 
9.7 

6.1 
13.5 
9.7 

5.9 
13.4 
9.6 

11.0 

8.3 
15.8 
11.3 

Ash. 

Per ct. 
3.5 
5.4 
4.4 

2.7 
5.1 
3.9 

4.5 
7.8 
6.3 

5.6 
7.6 
7.0 

5.1 
7.8 
6.4 

5.0 
7.5 
6.0 

5.5 
7.8 
6.8 

6.1 
7.9 
6.9 

2.1 
6.9 
6.5 

5.1 
7.2 
6.8 

3.9 
9.6 
5.5 

3.3 
12.1 
6.7 

5.4 
11.8 
7.7 

3.9 
8.3 

5.6 
8.3 
6.6 

6.1 
12.2 
8.3 

4.5 
13.8 
8.3 

7.4 
13.0 
8.6 

8.5 

7.1 
11.6 
7.9 

Pro- 
tein. 

Per ct. 
4.6 
8.1 
5.7 

4.3 
6.0 
5.0 

5.3 
12.9 
7.8 

6.0 
6.6 
6.3 

5.3 
6.0 
5.8 

4.7 
12.3 
7.5 

4.5 
11.8 
7.0 

5.7 
8.8 
7.5 

4.8 
12.1 
7.4 

9.6 
14.8 
11.6 

5.5 
14.4 
10.1 

5.0 
8.8 
7.2 

4.0 
7.8 
6.5 

10.0 
20.2 
12.3 

10.8 
15.4 
12.4 

9.2 
16.1 
12.8 

13.9 
20.0 
15.7 

13.6 
16.1 
15.2 

13.8 

13.1 
23.1 
17.0 

Fiber. 

Per ct. 
25.7 
33.4 
28.1 

24.8 
38.5 
31.1 

17.7 
26.8 
23.0 

23.9 
24.9 
24.5 

20.4 
25.7 
23.8 

23.6 
36.3 
27.7 

20.8 
31.9 
25.9 

28.4 
33.9 
30.5 

21.0 
38.4 

20.1 
20.0 
22.5 

19.7 
35.1 
27.6 

19.4 
31.6 
26.6 

25.1 
33.8 
30.0 

15.6 
35.7 
24.8 

17.9 
28.1 
21.9 

19.7 
29.5 
25.6 

20.3 
30.3 
24.1 

20.1 
34.9 
27.2 

24.0 

19.7 
28.1 
25.4 

Nitrogen- 
free 

extract. 

Perct. 
37.0 
51.0 
44.0 

38.0 
49.1 
43.7 

31.8 
51.1 
87.8 

33.2 
35.4 
84.2 

83.6 
33.7 
33.2 

44.4 
53.0 
49.0 

23.5 
45.5 
38.4 

39.6 
43.9 
45.0 

33.4 
50.8 
42.1 

33.6 
44.3 
89.4 

31.8 
48.9 
41.3 

51.7 
45.9 

34.1 
54.3 
44.1 

27.3 
52.2 
83.1 

27.3 
41.3 
33.8 

35.6 
45.9 
40.7 

33.4 
47.3 
89.3 

29.3 
42.6 
86.6 

39.0 

26.5 
40.2 
36.1 

Fat. 

Fer et. 
1.7 
3.6 
3.0 

1.0 
2.8 
2.2 "■ "iï 
2.0 
4.2 
8.9 ""ii 
3.4 
4.1 
8.6 

....... 

2.8 
3.2 
8.0  *¿ 
1.5 
3.5 
2.1 '""ii 
1.6 
3.5 
2.7  f 

1.3 
1.9 
1.7  4 

1.3 
4.9 
2.6 ""Hi 
2.2 
4.5 
8.1 '""it 
1.5 
3.1 
2.6 '""ii 
0.8 
3.6 
2.0  8 

1.6 
3.1 
2.4 *""í¿ 
1.5 
5.9 
3.8 """"¿8 

2.5 
6.9 
4.5  i 
1.6 
4.2 
2.9 

....... 

1.7 
5.8 
2.9  "i 
1.5 
4.8 
2.8  7 

8.7 t 
1.6 
3.0 
2.3 

1 Second out. 
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Composition of feeding stuffs—Continued. 

Water. Ash. Pro- 
tein. Fiber. 

Nitrogen- 
free 

extract. 
Pat. 

Num- 
ber of 
analy- 
ses. 

HAY AND DRY COAESB FODDKB—COntinned. 

Hay from : 
Serradella— 

Minimum =  
Per et. 

7.2 
11.7 
9.2 

4.6 
16.0 
8.4 

7.6 
14.0 
10.7 

6.1 
20.1 
11.8 

6.3 
10.0 
8.4 

6.3 
7.8 
7.6 

5.7 
14.0 
10.1 

9.2 

6.5 
17.9 
9.6 

6.3 
9.7 
7.1 

6.5 
11.4 
9.2 

9.0 
10.4 
9.9 

75.4 
82.2 
78.0 

66.0 
74.4 
71.1 

85.8 
92.2 
88.5 

80.5 
90.8 
8Ô.6 

86.9 
94.4 
90.9 

87.2 
92.4 
9©. 5 

87.1 
91.8 
88.6 

Per ct. 
5.4 

10.8 
7.2 

3.1 
10.4 
7,4 

3.2 
10.2 
7.6 

4.8 
8.9 
7.2 

C.5 
8.6 
7.9 

7.3 
15.7 
10.8 

3.9 
4.9 
6.8 

8.7 

3.0 
7.0 
4.2 

2.8 
3.4 
8.2 

3.7 
6.7 
5.1 

4.0 
6.5 
6.6 

0.8 
1.2 
1.0 

0.7 
1.3 
1.0 

0.7 
1.6 
1.0 

Ô.4 
1.2 
0.9 

0.8 
1.4 
1.1 

0.7 
1.0 
0.8 

1.0 
1.4 
1.2 

Per ct. 
13.9 
16.6 
16.2 

10.2 
ÜÜ. if 
14.8 

13.6 
20.3 
16.6 

14.0 
18.1 
16,4 

17.6 
27.9 
22.9 

9.1 
11.7 
10.7 

4.0 
4.9 
4.6 

8.8 

2.9 
5.0 
3.4 

2.2 
3.6 
Ö.0 

2.7 
6.9 
4.0 

3.3 
7.8 
5.2 

1.1 
3.0 
2.1 

0.5 
3.6 
1.6 

1.1 
1.8 
1.5 

1.1 
8.2 
1.8 

1.0 
1.9 
1.4 

0.8 
1.4 
1.1 

1.0 
1.8 
1.2 

Per ct. 
19.4 
22 9 
21.6 

14.0 
33.0 
25.0 

16.4 
26.0 
20.1 

17.3 
32.3 
22.3 

18.5 
32.7 
26.2 

18.3 
33.3 
23.6 

34.0 
49. 6 
40.4 

37.6 

34.3 
42.7 
88.1 

32.7 
43.3 
88.9 

31.8 
45.1 
87.0 

37.2 
46.8 
48.0 

0.3 
0.9 
0.6 

0.6 
2.5 
1.3 

0.6 
1.7 
0.9 

0.6 
1.3 
0.9 

0.« 
1.3 
0.9 

0.8 
1.4 
1.2 

1.1 
1.4 
1.8 

Per et. 
40.5 
46.0 
44.2 

85.1 
53. G 
4f.7 

89.4 
49.5 
42.2 

31.8 
41.0 
88.6 

27.7 
34.0 
81.4 

38.1 
50.4 
42.7 

35.3 
43.3 
87.4 

84.S 

31.0 
50.6 
48.4 

41.0 
52.9 
46.6 

3S. 5 
46.6 
42.4 

32.1 
38.9 
85.1 

14.1 
20.4 
17.8 

18.0 
29.7 
24.7 

8.8 
11.3 
8.0 

5.7 
13.6 
».8 

2.4 
8.7 
5.5 

4.2 
8.8 
6.2 

5.1 
9.1 
f.5 

Per ct. 
2.2 
2.9 
2.6 

1.1 
3.« 
2.3 

1.1 
3.7 
2.2 

2.4 
7.5 
5.2 

1.6 
4. S 
8.2 

1.7 
5.8 
4.6 

0.8 
3.2 
1.7 

1.4 

0.8 
1.8 
1.8 

1.0 
1.6 
1.2 

1.7 
3.2 
2.8 

6.7 
1.7 
1.8 

Maximum  
Average  8 

Alfalfa'- 
Minimnm .„  
Maximum  
Average  21 

Cowpea— 
Minimum  
Maximum  
A vernge  8 

Soja bean- 
Minimum   
Maximum  
A verane  •     6 

Flat pea (Lathyrus sylvestris)— 
Minim am  
Maximum  
Average „  5 

Peanut vines (without nuts)— 
Minimum  
Maximum  
Average  6 

Soja-bean straw : 
Minimum  
Maximum  
Average  4 

Horse bean straw : 
Average  1 

Wheat straw: 
Minimum  
Maximum   
Average  7 

Bye straw: 
Minimum  
Maximum  
Average  7 

Oat straw : 
Minimum   
Maximum  
Average  12 

Buckwheat straw: 
Minimum  
Maximum  
Average  8 

ROOTS AND TUBEBS. 
Potatoes : 

Minimum  
Maximum  Ô.1 

0.1 

0.3 
Q.G 
0.4 

0.1 
0.3 
0.1 

0.1 
0.2 
0.1 

e.i 
e.5 
0.2 

0.1 
0.2 
0.2 

0.1 
e.8 
0.8 

Average  12 
Sweet potatoes : 

Mniirnnm   .   ,.* 
Maximum  
Average  6 

Bed beets: 
Minimum  
]Vfi»xirrmm . _ . T  
Average  9 

Sugar beets : 
Minimum  
Maximum  
Average  19 

Mangel-wurzels : 
Minimum  
Maximum  
Average  9 

Tmrnips : 
Minimum       ... 
Maximum  
Average  

Ruta-bagas : 
Minimum   .   -  

  
3 

Maxim urn  
Average  4 

1 Luc«m. 
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Composition of feeding stuffs—Continned. 

Water. Ash. Pro- 
tein. Fiber. 

Nitrogen- 
free 

extract. 
Fat. 

ROOTS AND TUBERS—contiimed. 

Carrots : 
Minimum  
Maximum  
Average  

Artichokes : 
Average ,  

GRAINS  AND  OTHER SEEDS. 

Corn kernel: 
Dent, all analyses— 

Minimum , 
Maximum  
A verage  

Flint, all analyses— 
Minimum  
Maxim urn  
Average  

Sweet, all analyses- 
Minimum   
Maximum  
Average  

Pop varieties- 
Minimum  , 
Maximum  
Average  

Soft varieties— 
Minim um  
Maximum  
A v ei-iige  

All varieties and analyses— 
Minimum , 
Maximum  
Average  

Sorghum seed : 
Minimum  
Maximum  
Average  

Barley : 
Minimum  
Maximum  
Average  

Oat 8: 
M inimum  
Maximum  
Average  

Bye: 
Minimum  
Maximum  
Average  

Wheat, spring varieties : 
Minimum  
Maximnm  
Average  

Wheat, winter varieties, all analyses : 
Minimum  
Maximum  
Average = 

Wheat, all varieties : 
Minimum  
Maxim urn  
Average  

Bice : 
Minimum  
Maximum  
Average  

Buckwheat : 
Minimum  
Maximum  
Avera ge  

Sunflower seed (whole) : 
Minimum  
Maximum  
Average  

Cotton se<->d, wLola (with hulls) : 
Minimum  
Maximum  
Average ..,,,,  

Per ct. 
86.5 
91.1 
88.6 

79.5 

6.2 
19.4 
10.6 

4.5 
19.6 
n.8 

6.0 
10.9 
8.8 

11.8 
10.7 

6.1 
14.1 
9.3 

4.5 
20.7 
10.9 

16.8 
12.8 

7.2 
12.6 
10.9 

13.5 
11.0 

8.7 
13.2 
11.6 

8.1 
13.4 
10.4 

7.1 
14.0 
10.5 

7.1 
14.0 
10.5 

11.4 
14.0 
12.4 

10.9 
14.8 
12.6 

8.5 
8.8 
8.6 

7.0 
17.5 
10.3 

Per ct. 
1.6 
1.3 
1.0 

1.0 

1.0 
2.6 
1.5 

1.0 
1.9 
1.4 

1.4 
2.4 
1.9 

1.2 
1.7 
1.5 

1.4 
1.9 
1.6 

1.0 
2.6 
1.5 

1.4 
4.3 
2.1 

1.8 
3.2 
2.4 

2.0 
4.0 
3.0 

1.8 
1.9 
1.9 

1.5 
2.6 
1.9 

0.8 
3.6 
1.8 

0.8 
3.6 
1.8 

0.3 
0.5 
0.4 

1.6 
2.3 
2.0 

2.1 
3.2 
2.6 

2.9 
4.5 
3.5 

Peí' ct 
0.8 
2.0 
1.1 

2.6 

7.5 
11.8 
10.3 

7.0 
13.7 
10.5 

9.5 
15.3 
11.6 

9.7 
13.1 
11.2 

14.6 
11.4 

7.0 
15.3 
10.5 

7.7 
11.3 
9.1 

8.6 
15.7 
12.4 

8.0 
14.4 
11.8 

9.5 
12.1 
10.6 

8.4 
15.4 
12.5 

8.1 
16.6 
11.8 

8.1 
17.2 
11.9 

5.9 
8.6 
7.4 

11.0 
10.0 

15.8 
16.7 
16.3 

14.5 
21.7 
18.4 

Per ct 
0.9 
2.3 
1.8 

0.8 

0.9 
4.8 
2.2 

0.7 
2.9 
1.7 

1.5 
5.2 
2.8 

1.2 
2.3 
1.8 

1.3 
3.3 
2.0 

0.7 
5.2 
2.1 

1.5 
1.7 
2.6 

1.3 
4.2 
2.7 

1.5 
12.9 
9.5 

1.4 
2.1 
1.7 

1.3 
2.3 
1.8 

0.4 
2.9 
1.8 

0.4 
3.1 
1.8 

0.1 
0.4 
0.2 

7.8 
9.4 
8.7 

29.5 
30.3 
29.9 

20.3 
28.7 
23.2 

Per ct 
5.1 

10.4 
7.6 

15.9 

65.9 
75.7 
70.4 

65.0 
76.7 
70.1 

61.8 
72.4 
66.8 

68.4 
71.1 
69.6 

66.0 
75.5 
70.2 

61.8 
76.7 
69.6 

59.0 
73.6 
69.8 

66.7 
73.9 
69.8 

53.5 
66.9 
59.7 

71.2 
73.9 
72.5 

66.1 
74.9 
71.8 

66.7 
77.7 
72.0 

64.8 
77.7 
71.9 

77.5 
80.6 
79.2 

62.6 
65.4 
64.5 

22.0 
20.7 
21.4 

17.3 
29.1 
24.7 

Per ct 
0.2 
0.7 
0.4 

0.2 

3.1 
7.5 
5.0 

3.4 
7.1 
6.0 88 

3.8 
9.3 
8.1 "ÜS 

4.2 
6.0 
5.2  4 

5.0 
5.7 
5.5  « 

3.1 
9.3 
5.4 808 

2.1 
4.6 
8.6 "ÏÔ 

1.5 
3.2 
1.8 ■"ïô 
3.4 
5.8 
6.0 "¿Ô 
1.4 
2.1 
1.7  8 

1.8 
2.6 
2.2 "Ï8 

1.3 
3.9 
2.1 *    "268 

1.3 
3.9 
2.1 ""•iè 
0.3 
0.6 
0.4 ""ïô 
2.2 
2.4 
2.2  8 

20.9 
21.6 
21.8  Î 
18.9 
21.6 
19.9  i 
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Composition of feeding stuffs—Continued. 

Water. Ash. Pro- 
tein. Fiber. 

Nitrogen 
free 

extract. 
Fat. 

GEAINS AND OTHER SEEDS—Continued. 

Cotton-seed kernels (without hulls) : 
Minininm  
Maximum  
Average  

Cotton seed, whole, roasted : 
Minimum  
Maximum  
Average  

Peanut kernel (without hulls) : 
Minimum  
Maximum  
Average  

Horse bean  
Soja bean : 

Minimum  
Maximum  
Average  

Cowpea : 
Minimum  
Maximum  
Average  

MILL PBODUCTS. 
Corn meal : 

Minimum  
Maximum  
Average  

Corn and cob meal: 
Minimum  
Maximum  
Average  

Oatmeal: 
Minimum  
Maximum  
Average , 

Barley mea) : 
Minimum  
Maximum  
Average  

Eye flour : 
Minimum  
Maximum ..•.  
Average  

Wheat flour, all analyses : 
Minimum  
Maximum  
Average  

Buckwheat flour : 
Minimum  
Maximum  
Average  

Ground linseed: 
Minimum  
Maximum  
Average  

Pea meal : 
Minimum  
Maximum  
Average  

Soja-bean meal  
Ground corn and oats, equal parts : 

Minimum  
Max im urn  
Average  

WASTE riîODUCTS. 
Corncob : 

Minimum  
Maximum  
Average  

Hominy chops: 
Minimum  
Maximum  
Average  

Corn germ : 
Minimum     
Maximum  
Average  

Fer ct. 
6.0 
6.3 
G.2 

9.3 
6.1 

4.9 
13.2 
7.5 

11.3 

5.9 
19.3 
10.8 

10.0 
20.9 
14.8 

27. 
15. 

9. 
26. 
15, 

9. 
13. 
11. 

12. 
13. 
13. 

8. 
13. 
12. 

12. 
17. 
14. 

7. 
8. 
8. 

8. 
12. 
10. 
10. 

10. 
13. 
11. 

7.2 
24.8 
10.7 

8.1 
13.5 
11.1 

9.4 
13.0 
10.7 

Per ct. 
4.0 
5.4 
4.7 

8.7 
5.5 

1.9 
3.8 
2.4 

3.1 
5.4 
4.7 

2.9 
3.4 
8.2 

0.9 
4.1 
1.4 

1.2 
1.9 
1.5 

1.8 
2.2 
2.0 

2.6 

0.6 
0.8 
0.7 

0.3 
0.7 
0.5 

0.7 
1.3 
1.0 

3.4 
6.1 
4.7 

2.6 
2.7 
2.6 
4.5 

1.9 
2.7 
2.2 

0.7 
2.7 
1.4 

1.9 
3.1 
2.5 

1.9 
7.4 
4.0 

Per ct. 
29.3 
33.1 
31.2 

16.1 
17.6 
1Ö.8 

23.2 
31.5 
27.9 
26.6 

26.3 
40.2 
34.0 

19.3 
23.0 
20. S 

7.1 
13.9 
9.2 

5.8 
12.2 
8.5 

12.9 
18.3 

14.7 

9.8 
12.7 
10.5 

6.0 
6.9 
6.7 

13.6 
10.8 

4.2 
8.1 
6.9 

20.3 
23.0 
21.6 

19.1 
21.4 
20.2 
36.7 

8.4 
10.4 
9.6 

1.2 
3.7 
2.4 

7.9 
11.2 
9.8 

9.7 
9.9 
9.8 

Per ct. 
3.1 
4.4 
8.7 

16.8 
24.0 
20.4 

2.0 
18.4 
7.0 
7.2 

3.4 
6.1 
4.8 

2.5 
5.0 
4.1 

0.5 
3.1 
1.9 

4.7 
9.4 
6.6 

0.6 
1.2 
0.9 

5.9 
7.0 
6.5 

0.4 
0.5 
0.4 

0.1 
1.0 
0.2 

0.2 
0.5 
0.3 

5.0 
9.6 
7.3 

11.1 
17.7 
14.4 

4.5 

18.2 
38.3 
80.1 

2.5 
6.7 
8.8 

1.9 
5.8 
4.1 

Per ct. 
15.8 
19.5 

17.6 

21.1 
.25.8 
23.5 

12.7 
19.1 
15.6 
50.1 

26.2 
32.8 
28.8 

50.5 
62.0 
55.7 

60.4 
71.0 
68.7 

56.8 
09.7 
64.8 

66.6 
69.0 
67.4 

63.5 
68. 0 
66.8 

77.6 
79.1 
78.8 

71.5 
78.5 
75.0 

71.1 
79.4 
75.8 

25.5 
30.2 
27.9 

50.2 
52.0 
51.1 
27.3 

»70.4 
172.0 

43.8 
66.7 
54.9 

61.0 
71.1 
64.5 

Cl. 9 
67.4 
64.0 

Per ct. 
36.5 
36,6 
36.6 

22.5 
32.7 
27.7 

35.0 
47.4 
39.6 

1.0 

12.3 
19.0 
16.9 

1.3 
1.6 
1.4 

2.0 
5.1 
3.8 

2.5 
4.7 
3.5 

6.1 
8.; 
7.1 

1.5 
3.2 
2.2 

0.8 
0.9 
0.8 

0.6 
1.8 
1.1 

0.7 
1.8 
1.4 

30.3 
30.5 
30.4 

0.9 
1.5 
1. 

16.2 

4.0 
5.0 
4.4 

0.1 
0.9 
0.5 

4.5 
11.2 
8.8 

5.2 
11.2 
7.4 

1 Including fiber. 
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Composition of feeding stuffs—Continued. 

Water. Ash. Pro- 
tein. Fiber. 

Nitrogen- 
free 

extract. 
Pat. 

WASTE PRODUCTS—continued. 

Corn-germ meal: 
Minimum  
Maximum  
Average  

Gluten meal: 
Minimum  
Maximum  
Average  
Itecont analyses— 

Minimum  
Maximum  
Average  

Chicago1— 
Average  

Buffalo»— 
Average  

Cream gluten : 
Minimum  
Maximum  
Average  

Gluten feed : 
Minimum  
Maximum  
Average  
Buffalo1— 

Average  
Pope's  
Peoria1  

Chicago maize feed : 
Minimum , 
Maximum  
Average , 

Glucose feed and glucose refuse : 
Average  

Dried stare h feed and sugar feed : 
Minimum  
Maximum  
Average  

Starch feed, wet: 
Minimum  
Maximum  
Average  

.Oat feed: 
Minimum  
Maximum  
Average  

Barley screenings: 
Minimum  
Maximum  
Average  

Malt sprouts : 
Minimum  
Maximum  
Average  

Brewers' grains, vret: 
Minimum  
Maximum  
Average  

Brewers' grains, dried : 
Minimum  
Maximum  
Average  

Grano gluten  
Bye bran : 

Minimum  
Maximum  
Average  

"Wheat bran from spring wheat : 
Minimum  
Maximum  
Average  

"Wheat bran from winter wheat : 
Minimum  
Maximum  
Average  

"Wheat bran, all analyses : 
Minimum  
Maximum  
Average  

Per ct. 
6.5 
9.9 
8.1 

6.2 
12.3 
8.8 

6.2 
11.1 
8.2 

10.1 

8.2 

7.7 
9.0 
8.1 

6.3 
9.0 
7.8 

7.7 
14.0 
7.5 

9.7 
9.1 

6.5 

9.2 
11.7 
10.0 

62.3 
72.2 
65.4 

6.4 
9.2 
7.7 

12.0 
12.4 
12.2 

7.3 
12.0 
10.2 

68.0 
79.4 
75.7 

11.9 
8.2 
5.8 

8.2 
13.7 
11.8 

7.4 
13.6 
11.5 

10.6 
13.6 
12.3 

7.4 
15.8 
11.9 

Per ct. 
0.8 
2.6 
1.3 

0.5 
2.0 
0.8 

0.5 
2.0 
0.9 

1.1 

0.8 

0.6 
0.8 
0.7 

0.7 
1.8 
1.1 

1.1 
0.6 
0.8 

0.7 
1.1 
0.9 

1.1 

0.6 
1.2 
0.9 

0.1 
0.6 
0.3 

4.2 
3.7 

3.5 
3.6 
3.6 

3.8 
6.7 
5.7 

0.3 
1.5 
1.0 

3.3 
3.8 
3.6 
2.8 

2.9 
4.5 
3.6 

4.0 
6.0 
5.4 

5.0 
6.4 
5.9 

2.5 
7.8 
6.8 

Per ct. 
10.0 
14.0 
11.1 

21.3 
39.2 
29.7 

21.4 
39.3 
29.3 

30.1 

23.3 

34.1 
38.2 
36.1 

19.5 
28.3 
24.0 

25.0 
33.3 
19.8 

19.3 
26.9 
22.8 

20.7 

17.1 
22.1 
19.7 

3.6 
9.6 
6.1 

12.6 
20.0 
16.0 

12.1 
12.5 
12.3 

21.0 
25.9 
23.2 

4.3 
6.9 
5.4 

19.3 
20.3 
19.9 
31.1 

11.5 
16.8 
14.7 

14.3 
18.1 
16.1 

13.9 
17.8 
16.0 

12.1 
18.9 
15.4 

Per ct. 
7.8 

13.0 
9.9 

0.3 
7.8 
2.2 

0.6 
7.8 
3.3 

1.6 

6.1 

1.2 
1.3 
1.3 

1.5 
8.2 
5.3 

5.3 
1.6 
8.2 

8.7 
7.6 

4.5 

3.1 
5.6 
4.7 

1.6 
4.4 
3.1 

3.7 
12.5 
6.1 

7.0 
7.6 
7.3 

9.3 
12.0 
10.7 

3.1 
5.6 
3.8 

10.2 
11.6 
11.0 
12.0 

2.5 
4.1 
3.5 

5.4 
10.1 
8.0 

7.2 
8.9 
8.1 

2.4 
15.5 
9.0 

Per ct. 
57.4 
67.0 
62.5 

34.0 
58.5 
49.8 

34.0 
58.4 
46.5 

48.7 

50.4 

35.0 
41.1 
39.0 

44.5 
58.0 
61.2 

49.3 
36.5 
51.1 

49.2 
56.1 
52.7 

56.8 

49.2 
59.6 
54.8 

18.7 
28.9 
22.0 

56.2 
63.7 
59.4 

61.6 
62.0 
61.8 

45.5 
50.3 
48.5 

9.6 
15.9 
12.5 

46.1 
56.8 
51.7 
33.4 

59.8 
67.6 
C3.8 

51.7 
58.1 
54.5 

50.5 
56.2 
53.7 

45.5 
63.2 

63.9 

Perct. 
4.3 

11.2 
7.1 

3.4 
20.0 
8.7 

6.6 
20.0 
11.8 

8.4 

11.2 

13.6 
15.8 
14.8 

7.0 
12.6 
10.6 

11.6 
14.1 
12.6 

0.0 
7.9 
6.9 •   g 

10.4 S 

7.3 
11.1 
9.0  i 
1.3 
4.4 
3.1  i¿ 
6.1 
7.8 
7.1  4 

2.6 
2.9 
2.8  i 
1.0 
3.0 
1.7  4 

0.8 
2.8 
1.6 ""ii 
4.2 
6.5 
5.6 

14.9 
 'i 

1 

1.7 
4.9 
2.8  i 
3.6 
5.0 
4.6 '""ii 
3.5 
4.5 
4.0  Ï 
1.5 
7.0 
4.0 

J Included in above* average. 
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Composition of feeding stuffs—Contiimod. 

Water. Ash. 

Fer ct. 
1.4 
6.3 
8.3 

2,0 
6.2 
4.G 

1.9 
3.8 
2.0 

«.4 
12.4 
Ï0.0 

10. 5 
15.1 

13.2 

2.8 
11.3 
6.7 

4.4 
5.5 
4.8 

5.7 
8.8 
7.2 

1.8 
4.4 
2.8 

4.6 
8.2 
5.7 

5.0 
6.9 
6.8 

3.7 
5.5 
4.9 

1.9 
4.6 
8.4 

0.4 
1.2 
0.7 

0.5 
1.0 
0.7 

1 

Pro- 
tein. Fiber. 

Nitro gen- 
free 

extract. 
Fat. 

Num- 
ber of 
analy- 

ses. 

WASTE PEODUCTS—COEÜnuGd. 

"WTieat middlings : 
Minim urn  

Fer ci. 
9.2 

ICO 
12.1 

4. 1 
15.5 
11.8 

7.8 
13.6 
11.0 

8.8 
10.7 
0.7 

7. 7 
8.5 
8.2 

9.0 
11.2 
10.0 

9.5 
16.3 
18.2 

5.8 
18.5 
8.2 

9.2 
16.7 
11.1 

5.6 
12.4 
9.2 

6.0 
13.4 

10.1 

6.6 
15.4 

10.7 

7.8 
1 10.8 

9.0 

80.3 
90.7 
87.2 

88.3 
92.6 

90.4 

89.8 
91.2 
90.6 

82.2 
93.3 
90.1 

93.2 
94.6 
98.8 

Per ct. 
10.1 
20. 0 
15.0 

11.1 
19.4 

14.9 

8.3 
16.9 
12.5 

10.9 
13.6 
12.1 

2.9 
4.7 
3.6 

10.9 
12.9 
11.7 

25.1 
31.3 
28.9 

23.3 
50.8 
42.3 

2.2 
5.4 
4.2 

27.7 
38.2 
32.9 

27.1 
38.4 
33.2 

37.5 
52.4 
47.6 

4.6 
8.6 
6.6 

2.1 
6.4 
8.Ö 

2.6 
3.9 
3.3 

Per ct. 
1.3 

12.7 
4.6 

6.0 
10.5 
7.4 

1.7 
7.5 
4.9 

2.0 
17.8 
9.5 

30.3 
38.6 
85.7 

2.4 
14.5 
6.3 

2.4 
5.7 
4.1 

1.3 
10.1 
5.6 

37.9 
67.0 
46.8 

4.7 
12.9 
8.9 

7.6 
4.0 
9.5 

2.5 
7.4 
5.1 

56.5 
72.3 
64.3 

Per ct. 
53.0 
70.9 
60.4 

50.0 
67.0 
5G,S 

61.0 
70.4 
65.1 

41.9 
62.3 
40.0 

36.0 
41.6 
38.6 

45.5 
63.3 
68.0 

36.3 
52.7 
41.9 

15.7 
38.7 
23.6 

12.4 
41.8 
33.4 

28.4 
41.9 
85.4 

35.2 
48.0 
38.4 

28.5 
30.8 
23.7 

9.7 
18.9 
15.1 

2.1 
6.1 
4.9 

3.8 
5.5 
4.7 

Per ct. 
2.1 
5.9 
4.0 

2.5 
6.1 
4.5 

2.7 
3.3 
3.0 

5.2 
10.9 
8.8 

0.6 
0.9 
0.7 

6.5 
8.0 
7.3 

5.7 
8.1 
7.1 

8.8 
18.0 
13.1 

0.6 
5.4 
2.2 

5.2 
11.6 
7.9 

1.3 
4.4 
3.0 

5.8 
17.5 
8.0 

0.9 
2.0 
1.6 

1.7 
6.5 
8.7 

0.2 
2.5 
0.9 

"Ha.yimmn ...,..- _  
Avcrage  32 

"WTieat ahorts : 
M.inimum 
MHximnm   , u. 
ATerngo  12 

"Wheat screenings : 
Minimum  
Maxim urn  
Average  10 

Eice bran : 
Minimum  
Maximum  
ATíTp.ge  

Eice hulls : 
Minimum  

6 

Maximum  
....... 

Average  8 
Eice polish : 

Minimum  
Maximum .. T    . 
Average  4 

Buckwheat middlings : 
Miuurmm  
Maximum           
Average  8 

Cotton-seed meal: 
Minimum  
Maximum  
Averarre  86 

Cotton-seed hulls: 
Minimum  
Maxi m um  
Avernge  20 

Linseed meal, old process : 
Minimum  
Maximum  
Average  

Linseed meal, new process : 
Minimum  

21 

Maximum  
Average  14 

Peanut meal:1 

Minimum „  
Maximum  
Average  2,480 

Peanut hulls: 
Minimum  
Maximum  
Average  5 

MELK AND ITS BY-PRODUCTS. 

Whole milk : 
Minimum  
Maximum  
Average  "m'ii% 

Skim milk, cream raised by setting : 
Minimum  
Maximum ^.. 
Average  '"   96 

Skim milk, cream raised by separator : 
Minimum „  
Maximum  
Average  0.7 

0.4 
0.9 
0.7 

0.3 
0.0 
0.4 

8.1 

1.7 
6.2 
4.0 

0.3 
1.2 
0.6 

6.3 

2.5 
5.6 
4.0 

4.4 
5.8 
5.1 

0.3 7 Buttermilk : 
Minimum  
Maximum  ""*5.*4" 

1.1 

0.0 
Ö.2 
0.1 

Average  ""*85 Whey:      *                    
J¿I inimum  
Maximum  
Average  """ié 

1 Mostly Europea* analy»es. 

O 


